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Voiceprint recognition technology is the process of recognizing who is speaking based 
on individual information which included in speech signals. This paper studied the use of 
voiceprint recognition technology in the field of forensic expertise.  
The demands of expertise for voice evidence are expanding, with the reform in judicial 
system and the rapid development of electronic and communications technology. Currently, 
voiceprint recognition in large domestic forensic bodies is also depended on advanced 
equipments from abroad. But this kind of equipments is very expensive. This research aims 
to develop a low-cost system which also could meet the requirements of the voiceprint 
recognition, in order to adapt to the situation of shortage of funds in more and more 
medium-sized forensic institutions.  
To meet the demands of forensic expertise for voice evidence, this paper introduced the 
process of voiceprint recognition in forensic expertise briefly. And it also explained the 
methods of voice signal’s sampling and quantization. Then extract some parameters, such as 
LPC, LPCC, MFCC and so on, which could reflect the physical of behavioral characteristics 
of the speaker. Focus on using the spectrogram to recognize. This paper completed the 
sampling, quantization and preprocessing of the voice signals, and extract characteristic 
parameters and map spectrogram by MATLAB 6.5. Besides, it also did some further analysis 
and verification on voice samples recorded by ourselves. Finally, there is an actual cases of 
voiceprint recognition in forensic expertise. 
 
 





























第一章 绪论 .................................................. 1 
第一节 声纹识别的概念和分类 ............................................1 
第二节 语音产生的机理 ..................................................2 
第三节 声纹识别的可靠性分析 ............................................5 
第四节 司法鉴定中声纹识别的发展状况 ....................................8 
第五节 研究的内容和意义 ...............................................10 
第二章 语音材料的司法鉴定过程................................ 13 
第一节 样本语音采集 ...................................................13 
第二节 识别与鉴定 .....................................................15 
第三节 鉴定结果和鉴定书 ...............................................17 
第三章 特征提取 ............................................. 19 
第一节 特征的选择 .....................................................19 
第二节 特征提取的过程 .................................................21 
第三节 基音和共振峰 ...................................................22 
第四节 线性预测系数 ...................................................25 
第五节 线性预测倒谱系数 ...............................................29 
第六节 美尔倒谱系数 ...................................................32 
第四章 声纹识别的分析方法.................................... 35 
第一节 模式匹配方法 ...................................................35 
第二节 时域分析 .......................................................36 
第三节 频域分析 .......................................................37 
第四节 基于短时傅立叶变换的语谱图分析 .................................38 
第五章 识别系统的开发与应用.................................. 43 
第一节 系统的实现条件及构架 ...........................................43 














第三节 系统的应用 .....................................................52 
第六章 总结与展望 ........................................... 55 
参考文献： .................................................. 59 
攻读硕士学位期间发表的学术论文............................... 63 

















CHAPTER 1  INTRODUCION.......................................................................1 
SECTION 1  CONCEPT AND CLASSIFICATION OF VOICEPRINT RECOGNITION.....................1 
SECTION 2  GENERATION OF VOICE ...............................................2 
SECTION 3  DEPENDABILITY OF VOICEPRINT RECOGNITION ...............................5 
SECTION 4  REVIEW OF VOICEPRINT RECOGNITION IN FORENSIC EXPERTISE ...................8 
SECTION 5  CONTENT AND SIGNIFICANCE OF RESEARCH ................................10 
CHAPTER 2  FORENSIC EXPERTISE PROCESS OF VOICE 
EVIDENCE............................................................................13 
SECTION 1  VOICE ACQUISITION ...............................................13 
SECTION 2  RECOGNITION AND EXPERTISE .........................................15 
SECTION 3  EXPERTISE RESULT AND REPORT .......................................17 
CHAPTER 3  FEATURE EXTRACTION..................................................19 
SECTION 1  FEATURE SELECTION ...............................................19 
SECTION 2  PROCESS OF FEATURE EXTRACTION......................................21 
SECTION 3  PITCH AND FORMANT ...............................................22 
SECTION 4  LINEAR PREDICTION COEFFICIENT ......................................25 
SECTION 5  LINEAR PREDICTION CEPSTRUM COEFFICIENT ...............................29 
SECTION 6  MEL FREQUENCY CEPSTRUM COEFFICIENT..................................32 
CHAPTER 4  METHODS OF VOICEPRINT RECOGNITION ..............35 
SECTION 1  METHODS OF MODEL MATCHING .........................................35 
SECTION 2  TIME DOMAIN ANALYSIS .............................................36 
SECTION 3  FREQUENCY DOMAIN ANALYSIS .........................................37 
SECTION 4  SPECTROGRAM ANALYSIS BASED ON SHORT-TIME FOURIER.......................38 















SECTION 1  CONDITION AND CONFIGURATION .......................................43 
SECTION 2  CERTIFICATION AND ANALYSIS ........................................44  
SECTION 3  APPLICATION ....................................................52 



































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
